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Abstract
Background
Several studies have shown that leprosy, podoconiosis and lymphatic filariasis impact indi-
vidual quality of life. In contrast, family quality of life has not received as much attention
despite evidence that families are also affected. This is especially relevant given the crucial
role of the family in most societies around the world. This study looks at the impact of lep-
rosy, podoconiosis and lymphatic filariasis on family quality of life.
Methodology
The study used a cross-sectional design with a qualitative approach. Both semi-structured
interviews and focus group discussions were conducted. Participants, persons affected and
their family members, were selected by purposive sampling. Data were collected between
August and November 2017 in Awi zone, Northwest Ethiopia and analysed by three inde-
pendent researchers using open, inductive coding and content analysis.
Results
A total of 86 participants were included in this study: 56 participants in the in-depth inter-
views and 30 participants in the focus group discussions. We found that participation restric-
tions, reduced productivity and marginalisation were common. In addition, discrimination in
the communities occurred often, often extending to family members of persons affected.
Divorce and difficulties in finding a spouse were common for persons affected and their fam-
ily members. Many persons affected reported mental health problems. While most people
got social and physical support from their families, there were a few exceptions. In particular,
persons with younger children seemed to lack social support. Having to provide for their
affected family member sometimes caused stress, school dropouts and an additional work-
load. Financial problems and loss of livelihood were reported by almost all participants.
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Conclusion
This study revealed that leprosy, lymphatic filariasis and podoconiosis have an effect on
several dimensions of family quality of life. Many problems reported related to stigma and
poverty.
Author summary
Several studies have shown that leprosy, podoconiosis and lymphatic filariasis impact
individual quality of life. In contrast, family quality of life has not received as much atten-
tion despite evidence that families are also affected. This is especially relevant given the
crucial role of the family in most societies around the world. This study looked at the
impact of leprosy, podoconiosis and lymphatic filariasis on family quality of life in North-
west Ethiopia. The study used a cross-sectional design with a qualitative approach. Both
semi-structured interviews and focus group discussions were conducted with persons
affected and their family members. A total of 86 participants were included in this study:
56 participants in the in-depth interviews and 30 participants in the focus group discus-
sions. This study revealed that leprosy, lymphatic filariasis and podoconiosis have an effect
on family quality of life, resulting in: participation restrictions, reduced productivity, mar-
ginalisation, discrimination, divorce, difficulties finding a spouse, school dropouts, mental
health problems and poverty. Both persons affected and their family members were
impacted. Many problems reported related to impairments, stigma and poverty. The
results of this study can be used to inform leprosy, lymphatic filariasis and podoconiosis
treatment and after care programmes.
Introduction
Leprosy and lymphatic filariasis are both communicable diseases. Leprosy is caused by Myco-
bacterium leprae and is transmitted by prolonged close contact between untreated leprosy
patients and susceptible and genetically predisposed individuals [1,2]. Lymphatic filariasis,
sometimes called ‘elephantiasis’, is caused by three nematode worms–Wuchereria bancrofti,
Brugia malayi and Brugia timori. The parasites that cause lymphatic filariasis are transmitted
by mosquitoes [3]. Podoconiosis, or non-filarial elephantiasis, is a non-communicable disease
that is believed to be caused by chronic exposure to mineral particles in red clay volcanic soil
that penetrate the skin and induce an inflammatory reaction in the lymphatic system [4].
Podoconiosis predominantly affects individuals who live and work barefoot on red clay soil
[4–6].
Leprosy primarily affects the peripheral nerves and skin. Nerve damage may cause impair-
ments to their sensory, motor and autonomic functions. This may manifest itself in loss of sen-
sation, impairments to the eyes and shortened or deformed fingers and toes [1,2].
Podoconiosis and lymphatic filariasis are both characterised by lymphoedema of the limbs,
leading to enlarged legs, male genitals and female breasts [7–9]. Podoconiosis is clinically dis-
tinguished from lymphatic filariasis through commonly being ascending and bilateral but
asymmetric, while lymphatic filariasis is often unilateral [7,10]. All three diseases may cause
both temporary and permanent long-term impairments [1,2,8,9].
Leprosy, lymphatic filariasis and podoconiosis can have a significant social impact. Persons
affected often face stigma, discrimination and social participation restrictions such as isolation,
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barriers to employment, education or marriage [11–20]. Living with a person affected by lep-
rosy, podoconiosis and lymphatic filariasis can have profound effects on all family members.
Often family members also experience stigma on account of having an affected person in the
family [21–24]. Living with an affected person can impact many aspects of family life, such as
family income and the chance of finding a marriage partner for a son or daughter [15–17,25].
Several studies showed leprosy, podoconiosis and lymphatic filariasis to have an impact on
quality of life of the person affected [26–31]. In contrast, the quality of life of family members
has not received much attention, despite evidence that families are also affected and play a cru-
cial role in most societies around the world [32]. Individual quality of life broadly encompasses
an individual’s perception of the ‘goodness’ of multiple aspects of their life, such as mental,
physical, role, environment and social functioning [33]. Family quality of life, a natural exten-
sion of individual quality of life, is not focused on individuals but rather on all family members
in the family unit [34].
Social relationships and social support play a key role in a person’s health and mental well-
being. This is especially true for persons with physical disabilities, who due to restrictions in
social participation, often have fewer opportunities for positive exchange within their close
social environment [35]. High quality relationships can in turn strengthen mental wellbeing
[35].
There have been several studies into the quality of life of persons affected by leprosy, podo-
coniosis and lymphatic filariasis [26–31,36]. However, to date no studies have been conducted
on the impact of these conditions on family quality of life. The current, qualitative, study
aimed to investigate how families with a family member affected by leprosy, podoconiosis and
lymphatic filariasis experience their family life, what factors influence family quality of life and
how having a family member with leprosy, podoconiosis and lymphatic filariasis-related dis-
abilities impacts family quality of life, in the Awi zone, Ethiopia. This study is part of a larger
project that aims to develop a family-based approach to support prevention and self-manage-
ment of leprosy, podoconiosis and lymphatic filariasis-related disabilities in the Ethiopian
context.
Methods
Study objectives
For most families, to achieve good family good quality of life all family members have to be
“healthy, have a safe place to live, have a stable income, enjoy their lives together, have oppor-
tunities to learn and improve, benefit from their community supports and resources, and expe-
rience fulfilling social relationships with others” [37]. Family relations play an important role
in the perceptions of individuals, and drives their behaviour, which is important for all families
[38], including those with members affected by leprosy, podoconiosis and lymphatic filariasis.
The objective of this study was to explore the quality of life of families with a family member
affected by leprosy, podoconiosis and lymphatic filariasis. Based on this exploration, the study
aimed to develop a family-based approach to support prevention and self-management of lep-
rosy, podoconiosis and lymphatic filariasis-related disabilities in the Ethiopian context. The
ultimate aim of this approach is to improve the lives of the families involved in the study.
Study design and study site
This study used a cross-sectional, non-random survey design with a qualitative approach. Both
semi-structured interviews and focus group discussions were conducted. In-depth interviews
and focus group discussions were chosen because no tools to assess family quality of life have
been validated in Ethiopia to date. In addition, interviews allow pursuing in-depth information
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about a particular topic. The study was conducted in the Awi zone, one of the eleven zones in
the Amhara region. The Awi zone is located in the Northwest of Ethiopia. The study included
three woredas (districts): Zigem, Guagusa Shikudad (Injibara town), and Fagita Lekoma
(Addis Kidam town). Leprosy, lymphatic filariasis and podoconiosis are all endemic in the
Awi Zone [39–41].
Study population and sample
Six groups of people were included in the study: (1) persons affected by leprosy; (2) persons
affected by lymphatic filariasis; (3) persons affected by podoconiosis; (4) family members of
persons affected by leprosy; (5) family members of persons affected by lymphatic filariasis; and
(6) family members of persons affected by podoconiosis. Throughout this manuscript, we will
sometimes refer to groups one to three as “persons affected” and groups four to six as “family
members”.
We aimed to have semi-structured interviews with at least 10 persons from each participant
group. We also aimed to conduct one focus group discussion per participant group with at
least five participants in each group.
Eligibility criteria
Participants had to live in one of the three districts included in the study. The persons affected
had to be diagnosed with leprosy, lymphatic filariasis or podoconiosis and had to have visible
impairments due to their condition. Family members had to live in the same household as the
persons affected. Persons unwilling or unable to give informed consent, persons younger than
16 years of age and persons affected whose family members did not know of their condition
were excluded.
Sampling methods
Because we wanted to interview participants with specific characteristics, participants were
selected using convenience sampling. Local health posts and organisations of persons affected
in the study area were visited to check whether there were persons affected that met the inclu-
sion criteria. A list was prepared of all eligible persons in the study area. From this list, partici-
pants were visited in their home and included based on their availability. Family members
were selected by the persons affected from among those living in the same household, based
on their availability. One family member per person affected was included.
Data collection
Data were collected between August and November 2017. Cross-sectional data on participants’
daily life, family (quality of) life and what it is like to have an ‘affected’ family member were
obtained using semi-structured in-depth interviews and focus group discussions. Interviews
were conducted by four local health extension workers who spoke both Amharic and Agew lan-
guages. The interviewers were trained in leprosy, podoconiosis, lymphatic filariasis and inter-
viewing techniques prior to data collection. The interview guides were pilot tested before data
collection, minor revisions to the interview guide were made based on the pilot interviews.
These participants were not included in the final sample. The interviews were conducted either
in participants’ homes or, if they were members of a patient organisation, in a private space
near the patient organisation. The in-depth interviews lasted on average 40 minutes, the focus
group discussion lasted on average 90 minutes. The in-depth interviews and focus group discus-
sions were audio recorded. A district coordinator monitored the entire process.
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Data analysis
The recordings of qualitative data were transcribed, translated to English and coded. A unique
identifying number was given to all participants in advance, so sensitive personal data of par-
ticipants were removed before analysis. Three rounds of coding were done: the first two
rounds, conducted by two independent researchers, comprised of open, inductive coding and
content analysis. Similar phrases with recurring themes that were derived from the data were
coded. In the third analysis round, conducted by a third researcher, relevant domains were
selected based on the themes identified in the first two rounds. All data were then analysed
again and clustered together in different tables, ordered by theme: physical, psychological
aspects and mental wellbeing, level of independence, environment, and social support and
family relations. Microsoft Word, Microsoft Excel and Open Code 4.03 software were used to
analyse the data.
Ethical considerations
Ethical approval for this study was obtained as part of a larger project that aims to develop a
family-based approach to support prevention of disabilities in the Ethiopian context. Ethical
approval was obtained from the Debre Markos University Health Science College Research
Review Committee. Permission to conduct the study in the region was also gained from the
Awi zone (district) Health Desk office. The literacy rate is low in Ethiopia, only 51.8% of peo-
ple over 15 years old are literate. (http://uis.unesco.org/en/country/et). The literacy rate is even
lower in our study sample, formed by persons with visible impairments and their family mem-
bers predominantly living in rural areas. Therefore, all participants were verbally informed
about the nature and objective of the study and of confidentiality of the data prior to data col-
lection. All participants were allowed to ask questions and were given sufficient time to con-
sider whether or not they wanted to participate in the research. Enrolment was voluntary,
verbal consent from each participant was obtained prior to data collection. Parental consent
was obtained in addition to the child’s own consent for the two participants who were below
18 years old.
Results
Demographic information
A total of 86 participants were included in this study. Fifty-six participants were included in
the in-depth interviews: 14 persons affected by podoconiosis, 12 persons affected by leprosy,
12 persons affected by lymphatic filariasis, one person affected by both leprosy and lymphatic
filariasis and 17 family members of persons affected. Family members were children (n = 8),
spouses (n = 4), parents (n = 2), sibling (n = 2) or grandparents (n = 1). Most family members
(n = 11) were family members of a person affected by podoconiosis instead of leprosy (n = 3)
or lymphatic filariasis (n = 3). The average family size was 5 people, ranging from 1 to 10 (stan-
dard deviation 2.5).
The average age of all participants was 43 years (range 17–73). Persons affected by leprosy
(51 years) and podoconiosis (48 years) were, on average, older than persons affected by lym-
phatic filariasis (39 years) and the group of family members (36 years). Many participants were
farmers (n = 16) or worked in daily labour (n = 16). Three persons affected and two family
members were students. Almost two-third of the participants had no formal education
(n = 36).
Four focus group discussions were conducted to supplement the in-depth interviews.
Thirty people were included in the focus group discussions: ten persons affected by leprosy, six
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children/grandchildren of persons affected by leprosy, eight persons affected by podoconiosis
and six children of persons affected by podoconiosis. The average age was 52 (range 25–80) for
the persons affected and 20 (range 16–27) for the family members. An overview of the number
of participants in the interviews can be found in Table 1. All persons affected included in the
focus group discussions were uneducated (n = 18/18), while most family members had com-
pleted primary or secondary education (n = 11/12). Table 2 provides an overview of the demo-
graphic information of the participants.
Physical: symptoms, cause and self-care
Persons affected by podoconiosis and lymphatic filariasis reported symptoms like itching,
rashes and swelling–mostly of the legs. The majority of the persons affected by podoconiosis
and lymphatic filariasis (n = 20/26; 11 persons affected by podoconiosis and 9 persons affected
by lymphatic filariasis) reported that they frequently experienced pain because of their condi-
tion. Persons affected by leprosy described their symptoms as itching, a loss of sensation and/
or not feeling pain, wounds and inability to use their hands. Some participants (n = 11/39) said
their symptoms increased over time.
A person affected by leprosy explained:
“. . .First it started when I swam in the river with a scabies-like rash on my whole body and it
was itching, finally the wound started from my foot and spread to my whole body, then a feeling
of senseless, finally it eats my fingers and I lose my fingers. . .” (Man affected by leprosy, age 60)
Most participants in the in-depth interviews, persons affected and their family members,
believed the disease was either God’s will (n = 26/56) or punishment (n = 2/56), hereditary
Table 1. Overview of the number of participants (n = 86) included in the in-depth interviews and focus group discussion.
Persons affected Family members of persons affected
Interview Focus group discussion Interview Focus group discussion
Podoconiosis 14 8 11 6
Lymphatic filariasis 12 - 3
Leprosy 12 10 3 6
Leprosy and lymphatic filariasis 1 - - -
Total 39 18 17 12
https://doi.org/10.1371/journal.pntd.0008173.t001
Table 2. Socio-demographic characteristics of the participants (n = 86).
In-depth interviews
(n = 56)
Focus group discussions (n = 30)
Average age (range) 43 (17–73) 39 (16–80)
Female, n (%) 32 (57%) 16 (53%)
Participant type
Person affected podoconiosis, n (%)
Person affected by leprosy, n (%)
Person affected by LF, n (%)
Person affected by leprosy and LF, n (%)
Family member, n (%)
14 (25%)
12 (21%)
12 (21%)
1 (2%)
17 (30%)
8 (27%)
10 (33%)
-
-
12 (40%)
Family size, mean (range, SD) 5 (1–10, 2.5) 5 (2–7, 1.5)
No education, n (%) 36 (64%) 19 (63%)
Occupation
Farmer, n (%)
Daily labour, n (%)
Student, n (%)
Other, n (%)
16 (29%)
16 (29%)
5 (9%)
19 (34%)
15 (50%)
8 (27%)
-
7 (23%)
https://doi.org/10.1371/journal.pntd.0008173.t002
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(n = 17/56) or caused by something else (n = 9/56). Some participants (n = 7/39) indicated that
the disease is normally hereditary, but not in their case because they didn’t have any relatives
who were affected by the disease. Most participants in the focus group discussions believed the
disease was ‘from God’, hereditary, due to sins, or because of walking barefoot. One participant
explained:
“. . .My father and I assumed that the disease would be transmitted to my children but the
reality is not that because my children are still not affected now. . .” (Man affected by leprosy,
age 64, focus group discussion)
A number of participants believed traditional medicine or holy water would cure their con-
dition. Almost a quarter of the persons affected (n = 9/39) explained they went to the holy
waters to try and get a cure for their condition or some relief from the pain. Some participants
said they (had) used traditional medicine (n = 6/39; 3 persons affected by podoconiosis, two
lymphatic filariasis, one leprosy). The majority of the participants said they regularly practiced
self-care. Two participants indicated they were not able to practice self-care because they felt
weak. One participant explained:
“. . .I wash my leg using soap and water and I wear my shoes. My family takes me to health
centre and holy water. . .” (Woman affected by lymphatic filariasis, age 25)
Psychological aspects and mental wellbeing
The majority of the persons affected (n = 21/39; ten persons affected by lymphatic filariasis,
five podoconiosis, five leprosy, one leprosy and lymphatic filariasis) described a mental health
issue. Some participants said that they felt inferior compared to their friends or community
members (n = 7/39; four persons affected by leprosy, two lymphatic filariasis, one podoconio-
sis). A few participants affected by podoconiosis or lymphatic filariasis said that they (n = 3/
26) or their affected family member (n = 2/26) sometimes felt sad or depressed. Three other
participants, women affected by lymphatic filariasis, indicated that they felt like they had no
opportunities.
Other psychological challenges described by the participants include worrying (n = 3/39),
low self-esteem (n = 2/39), being ashamed (n = 2/39), feeling hopeless (n = 1/39), feeling
deserted (n = 1/39) and sleeping problems (n = 1/39). In addition, one person affected by lep-
rosy from the focus group discussion said he used to have suicidal thoughts.
Level of independence: Day-to-day life, work and resources
Over three quarters of the participants reported on their ability to move around and do their
day-to-day activities (n = 30/39). One third of the participants described some (n = 8/30) or
severe (n = 11/30) activity limitations. Participants said they had difficulty moving, for exam-
ple they were unable to walk long distances, unable to move and/or had a low energy level.
Some participants affected by podoconiosis or lymphatic filariasis (n = 5/30) indicated that
they only experienced limitations when they were in pain. There were also participants who
did not have any problems moving around or in their day-to-day activities (n = 6/30):
“. . .I can walk, move and take care of myself. . .” (Man affected by lymphatic filariasis, age
40)
Almost one in five persons affected said they were still able to work as they did before
(n = 7/39), five persons affected did not answer and almost three quarters of the persons
affected said they were not able to work as before (n = 27/39; 12 podoconiosis, nine leprosy,
five lymphatic filariasis, one leprosy and lymphatic filariasis). In addition, not being able to
work in the same capacity was mentioned in the focus group discussions by a number of par-
ticipants (n = 9/30; three persons affected by leprosy, six family members). The participants
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who indicated they were not able to work as before said this was the case because of their con-
dition, pain, disability or because working on the land had become too hard. Some participants
had taken on other, lighter work (n = 5/39).
“. . .I work in handicraft since my hand’s fingers are well (. . .) I cannot do my previous agri-
cultural work because of my disease. If [I’m] exposed to soil and mud my wound aggravates, that
makes me poor. I thank God my hand is well . . .” (Woman affected by leprosy, age 56)
Almost half of the persons affected and their family members stated they were poor, lived
in poverty and/or lacked money, without being asked about their financial situation by the
interviewer (n = 27/56). An additional eight participants indicated they were in need of
money, without mentioning that they were poor. All participants who said they went to the
holy water, a costly expedition, said they were poor. Other things asked for by the participants
include “being cured” or (effective) treatment (n = 21/56), materials such as Vaseline and
shoes (n = 10/56), government support (n = 7/56) and a loan (n = 5/56). In addition, some par-
ticipants (n = 8/56) stated that they wished to move from the rural to the urban areas, because
there is less mud in the towns. One participant said:
“. . .I became economically dependent on my family due to my disease (. . .) I wish I was cured
either by holy water or drugs so that [I’m] able to work effectively. My great obstacle is poverty. I
cannot afford soap, food and transport for my treatment. . .” (Man affected by podoconiosis, age
35)
Similar results were found in the focus group discussions. In addition, participants from the
focus group discussion explained that living further away from the town also brings additional
costs for transportation.
Environment: Attitudes and social participation
Discrimination in the communities was common. The majority of the participants in the in-
depth interviews (n = 27/39; 11 podoconiosis, ten leprosy, five lymphatic filariasis, one leprosy
and lymphatic filariasis) and almost half of the persons affected in the focus group discussions
(n = 8/18) said they were discriminated against by their community members. Many of these
participants (n = 20/27 in the in-depth interviews and n = 7/8 in the FGD) were also insulted,
e.g. they were called ‘leper’, ‘lost finger’ or ‘swollen leg’. Two participants explained:
“. . .Some of the community members see him as inferior. . .” (Wife of person affected by
podoconiosis, age 45)
And
“. . .Many of my neighbours used to say we cannot enter their house, they separate me from
coffee [ceremonies] too. Sometimes when I said hello to kids their parents were not happy, some
of them warned me not to touch them. That was the worst time during my illness (. . .) When peo-
ple discussed my disease and prevented [me] from social life my wife asked me to divorce. . .”
(Man affected by leprosy, age 45)
Some participants said they had no, bad or limited social contact with their neighbours
and/or community members (n = 6/39; three podoconiosis, two leprosy, one lymphatic filaria-
sis). There were also participants who had a good relationship with the community (n = 7/39;
four podoconiosis, two lymphatic filariasis, one leprosy). One participant said:
“. . .Like me my children also live in good relationship with the community. . .” (Woman
affected by podoconiosis, age 70)
Almost half of the family members of persons affected in the in-depth interviews (n = 8/17)
and all the family members of persons affected by leprosy in the focus group discussions
(n = 6/6) also experienced discrimination. They were either insulted or discriminated against
(n = 7/17) or had to leave school because of discrimination or because they had to work to
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help provide for the family (n = 4/17). Two persons affected said they had trouble finding a
husband or wife for their children because of their condition. Two participants explained:
“. . .We have a good relation with the majority of the community but some individuals abuse
us by saying ‘lost finger son’ and the like. . .” (Son of person affected by leprosy, age 20, focus
group discussions)
And
“. . .Some people insult me and also they insult my children (. . .) People in the wedding made
me stay outside of the tent and they did not treat me as [if] I was healthy. They are afraid of my
disease and don’t want it to be transmitted to them. How can I be equal with this disease, I some-
times agree with what they did (. . .) One of my daughters went to school, her friends insult her
(. . .) and now she does not go to school. . .” (Woman affected by podoconiosis, age 40)
About one-third of the persons affected (n = 12/39) indicated that they didn’t experience
any social participation restrictions. In addition, one-third of the persons affected indicated
that they experienced social participation restrictions due to activity limitations (n = 6/39),
stigma (n = 3/39), activity limitations and stigma (n = 2/39) or their physical condition (n = 2/
39). Social participation restrictions included isolation, not being invited to weddings, the
houses of friends and coffee ceremonies and barriers to employment and education. Two stu-
dents stated they had to stop their education because they were ill.
“. . .I go to church every morning and help my family with household work (. . .) I stopped my
education due to frequent [acute] attacks of the disease. . .” (Woman affected by lymphatic fila-
riasis, age 18).
Social support and family relations
Over half of the participants said that family support given to the affected family member was
good (n = 30/56, 20 persons affected and 10 family members). One in five participants said
that persons affected received some support from family members (n = 12/56; eight persons
affected and four family members). An additional one in five participants said no or limited
support was given to affected family members (n = 12/56; 11 persons affected and one family
member). In four “participant pairs” of a person affected by podoconiosis and their family
member, the family member thought they were giving more support than the person affected
perceived. One family member explained:
“. . .We are also in fear of contracting the disease. For more than one year and eight months I
wash his feet, hands, take care of his urine and feed him. Now he starts to take care of himself.
We took him to the holy water and the hospital but there is no change and he is not cured (. . .)
There is nothing suitable for the poor, we are in trouble. Both our kids and I are working day-to-
day as daily labour to support the family. . .” (Wife of person affected by leprosy, age 36)
Support from family members included moral or psychological support, providing money
or other resources, taking over household duties such as cooking and washing clothes and helping
with self-care. Participants mostly relied on their children and spouse for support, calling them
their “great opportunity”. One third of the persons affected were very dependent on others due to
motor restrictions (n = 3/39) or because they had no or very limited social support (n = 10/39;
four persons affected by podoconiosis, four lymphatic filariasis, two leprosy). The participants
who indicated they had no or very limited social support were living alone, had young children,
were very poor with a big family to support or divorced. One participant explained:
“. . .There is no support from my family (. . .) My wife is weak and cannot give me support
and my children are small. . .” (Man affected by lymphatic filariasis, age 40)
In the focus group discussions, the participants explained that young children can’t help
their families when they are at school and that it is often difficult to afford sending children to
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school. For this reason, many children of affected families drop out of school early. At the
same time, having to provide for their affected family member also impacts the family mem-
bers, causing stress and additional workload. One participant explained:
“. . .When he was healthy he supported us but because of the disease we are forced to help him
rather than getting help from our father. We left our education in order to support the family by
doing daily work. . .” (Daughter of person affected by leprosy, age 18, focus group discussion)
Some participants explained that they not only needed support, but also had to give (finan-
cial) support their family members (n = 4/39). Poverty was a challenge for many families.
One in five participants were divorced because of their condition (n = 6/39) or continuously
asked by their partner for divorce (n = 2/39). One participant explained:
“. . .My wife repeatedly asks me to be divorce and even she was lost for more than two weeks.
Then I begged the elders and priests in the town for her to come back. Especially her relatives
forced her to leave me . . .” (Man affected by leprosy, age 45)
Divorce seemed to occur more often among persons affected by leprosy (n = 5/8): three per-
sons affected by leprosy were divorced and the spouses of two persons affected by leprosy
asked for divorce. Divorce seemed to have a negative impact on mental wellbeing. One partici-
pant said:
“. . .[I] divorced with my husband (. . .) He married another wife and had two additional chil-
dren (. . .) It was the worst situation in the last times to live with the community but now it is
improved. I feel ashamed when people [include] me in social interactions. . .” (Woman affected
by leprosy, age 56)
Many persons affected by leprosy said they were part of a leprosy association that gave
them a lot of support (n = 7/12). Two participants received a lot of support from their neigh-
bours. One participant explained:
“. . .My home renter told me to leave his house since I cannot pay on time. I was forced to
leave his house with my children. However, my neighbours pay my rent (. . .) my neighbours lend
me money for holy water and other expenses (. . .) The people around me helped me what they
can . . .” (Man affected by leprosy, age 38)
Discussion
This study revealed that leprosy, lymphatic filariasis and podoconiosis have an impact on sev-
eral dimensions of family quality of life. That leprosy, lymphatic filariasis and podoconiosis
impact individual quality of life is supported by several other studies[26–31,36]. Two quantita-
tive studies that have been conducted on the impact of podoconiosis on individual quality of
life in Ethiopia found that podoconiosis has a negative effect on individual quality of life
[29,42]. The present study is the first study into family quality of life of these conditions.
We found that persons affected often experience pain due to their condition. Some partici-
pants had activity limitations, such as not being able to walk long distances and an inability to
move at all. In one-third of the persons affected in our study, activity limitations and stigma
led to social participation restrictions such as isolation, not being invited to coffee ceremonies
and barriers to employment and education. These findings are similar to other studies con-
ducted in Africa. In studies among persons affected by leprosy in Nigeria and Mozambique
[43–45], persons affected by lymphatic filariasis in Nigeria, Ghana and Malawi [46–50], and
persons affected by podoconiosis in Ethiopia [51,52], those interviewed also reported (severe)
social participation restrictions. This was often linked to stigmatisation of persons affected
[43–47,50,52]. In addition, in a cross-sectional survey study among 233 community members
of persons affected by leprosy in Cameroon, only one-third of the participants approved of
participation of persons affected by leprosy [53].
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The present study also found that discrimination in the communities was common, often
extending to family members of persons affected. Persons affected and their family members
were sometimes socially excluded and insulted by their community members and divorce and
difficulties in finding a spouse were not uncommon. Similar findings were found in a study on
women with disabilities in Ethiopia, who experienced societal denial of marriage and mother-
hood [54]. Several studies among persons affected by leprosy, lymphatic filariasis and podoco-
niosis found high levels of stigma—for example among persons affected by podoconiosis in
Ethiopia [17,20,29,52,55–59]. Some of these studies attributed the high levels of stigma to
beliefs about the disease’s causation–the belief that podoconiosis is hereditary [55,59]. This
belief and the fear of costs of treatment and of disability in turn had a negative influence on
marriage prospects and marital stability, also for family members of persons affected [55,59].
High levels of stigma were also found among persons affected by lymphatic filariasis in Ghana
[15,50] and Nigeria [46,47] and persons affected by leprosy in Ghana [60,61], Tanzania [62]
and Nigeria [43,45,63,64]. Some studies in Africa found that persons affected by leprosy and
lymphatic filariasis are also stigmatized by their family members [50,61,62]. This was not
found in the nuclear family in the present study.
Some studies found stigma to deteriorate the economic situation of persons affected
[45,46,50]. This was found in the present study also, as almost all participants reported finan-
cial problems and loss of livelihood. In addition, in our study, almost three-quarters of the per-
sons affected said they were not able to work as before because of their condition. A recent
literature review into the extent, similarities and differences of social stigma in neglected tropi-
cal diseases found evidence that reduced work opportunities are common among persons
affected by neglected tropical diseases such as leprosy, lymphatic filariasis and podoconiosis
[11]. In our study, most participants who indicated they were unable to work said they were
physically unable to work because of their condition. We think that in the present study, physi-
cal impairments that hamper daily functioning in productive activities, high occurrence of
divorce and hence loss of social support, large families to support and high costs for (alterna-
tive) treatment exacerbated financial problems of participants.
We found that persons with younger children seemed to lack social support. Participants
explained that young children can’t help their families when they are at school and that they
can’t always afford to send their children to school. For this reason and because of stigma, per-
sons affected and children of affected families drop out of school early. In addition, having to
provide for their affected family member also impacted the family members, causing stress
and an additional workload. These findings suggest that providing care to affected family
members may result in physical, emotional, financial and social burdens that can diminish
their (family) quality of life. This is supported by studies in other fields [65–68]. However, in
the present study we found that most people receive social and physical support from their
families. This is reflected by other studies on family quality of life where families that include a
member with disabilities reported positive aspects on their family life, such as problem solving
and family sense of coherence [37]. Results from worldwide research on family quality of life
show that positive family relationships are a common strength of most families where one or
more members have a disability [69], where negative feelings are likely to be attributed to soci-
etal norms that are imposed on families [70].
We found that half of the persons affected sometimes experienced negative affect such as
feeling sad, ashamed, worried or hopeless. This is consistent with what is already known about
the psychological effects of stigmatized conditions [71,72]. In the present study, some persons
affected lacked social support or were dependent on others. Two literature reviews found that
social relationships play a key role in mental well-being in persons with disabilities [35] and in
quality of life of people with mental health problems [73]. In addition, strengthening social
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support can increase a person’s feeling of belonging. Connection and belonging are important
to quality of life [73,74]. Some studies even suggest that people are fundamentally motivated
by a need to belong [74]. This suggests that strengthening social support and quality relation-
ships may improve mental wellbeing of persons affected by leprosy, lymphatic filariasis and
podoconiosis.
Lastly, we found that the quality of life dimensions that were affected (the domains physical,
psychological aspects, independence, environment, and social support and family relations)
were similar among the three conditions. This finding is supported by a literature review on
health-related stigma, that found that the consequences of stigma affect the quality of life of
persons affected and that the areas of life affected by stigma are similar in different conditions
and different cultural settings [72].
A limitation of this study is the non-random sampling and the small study size per partici-
pant group. In addition, the study focused on one geographic location only. This means that
the results of the study cannot be generalized to the whole study population or beyond.
Another limitation of the study is that we did not register the frequency of ‘acute attacks’ in
persons affected by lymphatic filariasis and podoconiosis. We also did not register severity of
disability and the occurrence of reactions in persons affected by leprosy. Acute attacks and lep-
rosy reactions may affect the quality of life of persons affected. However, we collected data on
participants’ experiences of pain.
Taking the above limitations into account, the results of our study offer insights into the
impact of leprosy, lymphatic filariasis and podoconiosis on family quality of life in Awi zone,
Ethiopia. The results of this study have a number of implications for leprosy, lymphatic filaria-
sis and podoconiosis treatment and after care programmes. Many of the problems reported in
the present study related to impairments, stigma and a lack of finances. A family-based
approach that addresses self-care and social and economic aspects may improve individual
and family quality of life. Micro-credit loans and vocational training may reduce stigma by
protecting persons affected against loss of social value [63] while strengthening social support
and quality relationships may improve mental wellbeing of persons affected and their family
members [73,74]. Efforts to improve quality of life of persons affected and their family mem-
bers should give priority to those who are living alone, have young children, or do not have a
partner.
Conclusion
This study revealed that leprosy, lymphatic filariasis and podoconiosis have an effect on several
dimensions of family quality of life. Physically, persons affected often experience pain. Psycho-
logically, persons affected experienced negative affect, for example feeling depressed, inferior,
deserted, ashamed, worried and/or hopeless. Socially, participation restrictions, reduced pro-
ductivity and marginalisation were common. Discrimination of persons affected and their
family members occurred often. Divorce and difficulties in finding a spouse, especially for per-
sons affected by leprosy, were not uncommon, even extending to their family members. Per-
sons with younger children seemed to lack social support. Having to provide for their affected
family member sometimes caused stress, school dropouts and an additional workload. Finan-
cial problems and loss of livelihood were reported by almost all participants.
We found that the areas of life that were affected were similar among the three conditions.
This indicates that programmes focusing on treatment and after care of persons affected
should follow a holistic approach that addresses the physical, psychological, social and envi-
ronmental impact of the disease and focus on the entire family. A family-based approach that
addresses self-care and social and economic aspects may improve individual and family quality
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of life. Efforts to improve quality of life of persons affected and their family members should
give priority to those who are living alone, have young children, or do not have a partner.
Supporting information
S1 Checklist. STROBE Checklist.
(DOC)
Acknowledgments
We are grateful to the contributions of all of the participants who shared their stories with us.
We thank the research assistants in the Awi zone who collected the data: Debritu Bahiru, Addi-
sie Dagnew, Yohannes Woregna and Kassahun Bekele. We are grateful to the support and con-
tributions of the Ethiopian National Association of Person as Affected by Leprosy (ENAPAL),
in particular Mr Tesfaye Tadesse (managing director). We are also grateful to the support and
contributions of The Leprosy Mission in Ethiopia (TLM Ethiopia), in particular of Mrs Tanny
Hagens (country leader). We want to thank Ms Femke Boelsma for her contribution. We would
also like to thank Dr Ida Korfage of Erasmus MC, University Medical Center Rotterdam and
Mr Duane Hinders from NLR for proofreading and improving the final draft of this paper.
Author Contributions
Conceptualization: Anna T. van ‘t Noordende, Alice Schippers.
Data curation: Anna T. van ‘t Noordende, Moges Wubie Aycheh.
Formal analysis: Anna T. van ‘t Noordende, Moges Wubie Aycheh.
Funding acquisition: Anna T. van ‘t Noordende, Alice Schippers.
Investigation: Moges Wubie Aycheh.
Methodology: Anna T. van ‘t Noordende.
Project administration: Moges Wubie Aycheh.
Resources: Moges Wubie Aycheh.
Software: Anna T. van ‘t Noordende, Moges Wubie Aycheh.
Supervision: Alice Schippers.
Validation: Anna T. van ‘t Noordende, Moges Wubie Aycheh.
Writing – original draft: Anna T. van ‘t Noordende.
Writing – review & editing: Anna T. van ‘t Noordende, Moges Wubie Aycheh, Alice
Schippers.
References
1. Lasto´ria JC, Abreu MAMM de. Leprosy: review of the epidemiological, clinical, and etiopathogenic
aspects-part 1. An Bras Dermatol 2014; 89:205–18. https://doi.org/10.1590/abd1806-4841.20142450
PMID: 24770495
2. Suzuki K, Akama T, Kawashima A, Yoshihara A, Yotsu RR, Ishii N. Current status of leprosy: epidemiol-
ogy, basic science and clinical perspectives. J Dermatol 2012; 39:121–9. https://doi.org/10.1111/j.
1346-8138.2011.01370.x PMID: 21973237
3. Babu S, Nutman TB. Immunology of lymphatic filariasis. Parasite Immunol 2014; 36:338–46. https://doi.
org/10.1111/pim.12081 PMID: 24134686
PLOS NEGLECTED TROPICAL DISEASES Leprosy, podoconiosis and lymphatic filariasis and family quality of life in Ethiopia
PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008173 March 10, 2020 13 / 17
4. Davey G. Podoconiosis, non-filarial elephantiasis, and lymphology. Lymphology 2010; 43:168. PMID:
21446572
5. Fuller LC. Podoconiosis: endemic nonfilarial elephantiasis. Curr Opin Infect Dis 2005; 18:119–22.
https://doi.org/10.1097/01.qco.0000160899.64190.15 PMID: 15735414
6. Davey G. Podoconiosis: let Ethiopia lead the way. Ethiop J Heal Dev 2008; 22:1–2.
7. World Health Organization. Lymphatic filariasis. Podoconiosis: endemic non-filarial elephantiasis. 2019.
https://www.who.int/lymphatic_filariasis/epidemiology/podoconiosis/en/ (accessed May 20, 2019).
8. Yimer M, Hailu T, Mulu W, Abera B. Epidemiology of elephantiasis with special emphasis on podoconio-
sis in Ethiopia: a literature review. J Vector Borne Dis 2015; 52:111. PMID: 26119541
9. Lyons OTA, Modarai B. Lymphoedema. Surg 2013; 31:218–23.
10. Ministry of Health Federal Democratic Republic of Ethiopia. Lymphatic filariasis and podoconiosis mor-
bidity management and disability prevention guidelines. Addis Ababa, Ethiop Minist Heal 2016.
11. Hofstraat K, van Brakel WH. Social stigma towards neglected tropical diseases: a systematic review. Int
Health 2016; 8:i53–70. https://doi.org/10.1093/inthealth/ihv071 PMID: 26940310
12. Rafferty J. Curing the stigma of leprosy. Lepr Rev 2005; 76:119–26. PMID: 16038245
13. Singh GP. Psychosocial aspects of Hansen’s disease (leprosy). Indian Dermatol Online J 2012; 3:166.
https://doi.org/10.4103/2229-5178.101811 PMID: 23189247
14. van Brakel WH. Measuring leprosy stigma-a preliminary review of the leprosy literature1. Int J Lepr
Other Mycobact Dis 2003; 71:190. https://doi.org/10.1489/1544-581X(2003)71<190:MLSPRO>2.0.
CO;2 PMID: 14608814
15. Gyapong M, Gyapong JO, Adjei S, Vlassoff C, Weiss M. Filariasis in northern Ghana: some cultural
beliefs and practices and their implications for disease control. Soc Sci Med 1996; 43:235–42. https://
doi.org/10.1016/0277-9536(95)00365-7 PMID: 8844927
16. Perera M, Whitehead M, Molyneux D, Weerasooriya M, Gunatilleke G. Neglected patients with a
neglected disease? A qualitative study of lymphatic filariasis. PLoS Negl Trop Dis 2007; 1:e128. https://
doi.org/10.1371/journal.pntd.0000128 PMID: 18060080
17. Tora A, Davey G, Tadele G. A qualitative study on stigma and coping strategies of patients with podoco-
niosis in Wolaita zone, Southern Ethiopia. Int Health 2011; 3:176–81. https://doi.org/10.1016/j.inhe.
2011.06.006 PMID: 24038367
18. Molla YB, Tomczyk S, Amberbir T, Tamiru A, Davey G. Podoconiosis in East and west gojam zones,
northern ethiopia. PLoS Negl Trop Dis 2012; 6:e1744. https://doi.org/10.1371/journal.pntd.0001744
PMID: 22816005
19. Hotez PJ. Stigma: the stealth weapon of the NTD 2008.
20. Deribe K, Tomczyk S, Mousley E, Abreham T, Davey G. Stigma towards a neglected tropical disease:
felt and enacted stigma scores among podoconiosis patients in Northern Ethiopia. BMC Public Health
2013; 13:1178. https://doi.org/10.1186/1471-2458-13-1178 PMID: 24330684
21. Cassidy T, Worrell CM, Little K, Prakash A, Patra I, Rout J, et al. Experiences of a community-based
Lymphedema management program for lymphatic Filariasis in Odisha state, India: an analysis of focus
group discussions with patients, families, community members and program volunteers. PLoS Negl
Trop Dis 2016; 10:e0004424. https://doi.org/10.1371/journal.pntd.0004424 PMID: 26849126
22. de Stigter DH, Geus LD, Heynders ML. Leprosy: between acceptance and segregation. Community
behaviour towards persons affected by leprosy in eastern Nepal. Lepr Rev 2000; 71:492–8. https://doi.
org/10.5935/0305-7518.20000051 PMID: 11201904
23. Nicholls PG, Bakirtzief Z, Van Brakel WH, Das-Pattanaya RK, Raju MS, Norman G, et al. Risk factors
for participation restriction in leprosy and development of a screening tool to identify individuals at risk.
Lepr Rev 2005; 76:305–15. PMID: 16411510
24. Tekola F, Bull S, Farsides B, Newport MJ, Adeyemo A, Rotimi CN, et al. Impact of social stigma on the
process of obtaining informed consent for genetic research on podoconiosis: a qualitative study. BMC
Med Ethics 2009; 10:13. https://doi.org/10.1186/1472-6939-10-13 PMID: 19698115
25. Try L. Gendered experiences: marriage and the stigma of leprosy. Asia Pacific Disabil Rehabil J 2006;
17:45–6.
26. Borges-de-Oliveira R, Rocha-Leite CI, Araujo-de-Freitas L, Queiroz DA, Machado PRL, Quarantini LC.
Perception of social exclusion, neuropathy, and quality of life among Hansen’s disease patients. Int J
Psychiatry Med 2015; 49:176–86. https://doi.org/10.1177/0091217415582173 PMID: 25930737
27. Lustosa AA, Nogueira LT, Pedrosa JI dos S, Teles JBM, Campelo V. The impact of leprosy on health-
related quality of life. Rev Soc Bras Med Trop 2011; 44:621–6. https://doi.org/10.1590/s0037-
86822011000500019 PMID: 22031079
PLOS NEGLECTED TROPICAL DISEASES Leprosy, podoconiosis and lymphatic filariasis and family quality of life in Ethiopia
PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008173 March 10, 2020 14 / 17
28. Morgan PA, Franks PJ, Moffatt CJ. Health-related quality of life with lymphoedema: a review of the liter-
ature. Int Wound J 2005; 2:47–62. https://doi.org/10.1111/j.1742-4801.2005.00066.x PMID: 16722853
29. Mousley E, Deribe K, Tamiru A, Davey G. The impact of podoconiosis on quality of life in Northern Ethi-
opia. Health Qual Life Outcomes 2013; 11:122. https://doi.org/10.1186/1477-7525-11-122 PMID:
23866905
30. Tsutsumi A, Izutsu T, Islam AM, Maksuda AN, Kato H, Wakai S. The quality of life, mental health, and
perceived stigma of leprosy patients in Bangladesh. Soc Sci Med 2007; 64:2443–53. https://doi.org/10.
1016/j.socscimed.2007.02.014 PMID: 17382441
31. Santos VS, Oliveira LS, Castro FDN, Gois-Santos VT, Lemos LMD, do CO Ribeiro M, et al. Functional
activity limitation and quality of life of leprosy cases in an endemic area in Northeastern Brazil. PLoS
Negl Trop Dis 2015; 9:e0003900. https://doi.org/10.1371/journal.pntd.0003900 PMID: 26132166
32. World Health Organization. World report on disability 2011. World Health Organization; 2011.
33. Theofilou P. Quality of Life: Definition and Measurement. Eur J Psychol 2013; 9.
34. Poston D, Turnbull A, Park J, Mannan H, Marquis J, Wang M. Family quality of life: A qualitative inquiry.
Ment Retard 2003; 41:313–28. https://doi.org/10.1352/0047-6765(2003)41<313:FQOLAQ>2.0.CO;2
PMID: 12962536
35. Tough H, Siegrist J, Fekete C. Social relationships, mental health and wellbeing in physical disability: a
systematic review. BMC Public Health 2017; 17:414. https://doi.org/10.1186/s12889-017-4308-6
PMID: 28482878
36. Thomas C, Narahari SR, Bose KS, Vivekananda K, Nwe S, West DP, et al. Comparison of three quality
of life instruments in lymphatic filariasis: DLQI, WHODAS 2.0, and LFSQQ. PLoS Negl Trop Dis 2014;
8:e2716. https://doi.org/10.1371/journal.pntd.0002716 PMID: 24587467
37. Zuna NI, Brown I, Brown RI. Family quality of life in intellectual and developmental disabilities: A sup-
portbased framework to enhance quality of life in other families. Qual. life Intellect. Disabil. Knowl. Appl.
to other Soc. Educ. challenges, Nova Science Publishers, Inc.; 2014, p. 91–119.
38. Brown RI, Schippers A. Quality of life and family quality of life: Recent developments in research and
application. J Intellect Dev Disabil 2016; 41:277–8.
39. World Health Organization. Weekly Epidemiological Record, 31 August 2018. Global leprosy update,
2017: reducing the disease burden due to leprosy. vol. 93. 2018.
40. World Health Organization. Weekly Epidemiological Record, 2 November 2018. Global programme to
eliminate lymphatic filariasis: progress report, 2017. vol. 93. 2018.
41. Deribe K, Cano J, Trueba ML, Newport MJ, Davey G. Global epidemiology of podoconiosis: A system-
atic review. PLoS Negl Trop Dis 2018; 12:e0006324. https://doi.org/10.1371/journal.pntd.0006324
PMID: 29494642
42. Henok L, Davey G. Validation of the Dermatology Life Quality Index among patients with podoconiosis
in southern Ethiopia. Br J Dermatol 2008; 159:903–6. https://doi.org/10.1111/j.1365-2133.2008.08773.
x PMID: 18671781
43. Ibikunle PO, Nwokeji SC. Assessment of stigma among people living with Hansen’s disease in south-
east Nigeria. Lepr Rev 2017; 88:43–57. PMID: 30188088
44. Deepak S, Hansine PE, Braccini C. Self-care groups of leprosy-affected people in Mozambique. Lepr
Rev 2013; 84:283. PMID: 24745127
45. Awofeso N. Stigma and socio-economic reintegration of leprosy sufferers in Nigeria. Acta Leprol 1996;
10:89–91. PMID: 8970648
46. Abdulmalik J, Nwefoh E, Obindo J, Dakwak S, Ayobola M, Umaru J, et al. Emotional difficulties and
experiences of stigma among persons with lymphatic filariasis in Plateau State, Nigeria. Health Hum
Rights 2018; 20:27. PMID: 30008550
47. Eneanya OA, Garske T, Donnelly CA. The social, physical and economic impact of lymphedema and
hydrocele: a matched cross-sectional study in rural Nigeria. BMC Infect Dis 2019; 19:332. https://doi.
org/10.1186/s12879-019-3959-6 PMID: 31014256
48. Stanton MC, Yamauchi M, Mkwanda SZ, Ndhlovu P, Matipula DE, Mackenzie C, et al. Measuring the
physical and economic impact of filarial lymphoedema in Chikwawa district, Malawi: a case-control
study. Infect Dis Poverty 2017; 6:28. https://doi.org/10.1186/s40249-017-0241-2 PMID: 28366168
49. Martindale S, Mkwanda SZ, Smith E, Molyneux D, Stanton MC, Kelly-Hope LA. Quantifying the physical
and socio-economic burden of filarial lymphoedema in Chikwawa District, Malawi. Trans R Soc Trop
Med Hyg 2014; 108:759–67. https://doi.org/10.1093/trstmh/tru154 PMID: 25270880
50. Person B, Bartholomew LK, Gyapong M, Addiss DG, van den Borne B. Health-related stigma among
women with lymphatic filariasis from the Dominican Republic and Ghana. Soc Sci Med 2009; 68:30–8.
https://doi.org/10.1016/j.socscimed.2008.09.040 PMID: 18992982
PLOS NEGLECTED TROPICAL DISEASES Leprosy, podoconiosis and lymphatic filariasis and family quality of life in Ethiopia
PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008173 March 10, 2020 15 / 17
51. Bekele K, Deribe K, Amberbir T, Tadele G, Davey G, Samuel A. Burden assessment of podoconiosis in
Wayu Tuka woreda, east Wollega zone, western Ethiopia: a community-based cross-sectional study.
BMJ Open 2016; 6:e012308. https://doi.org/10.1136/bmjopen-2016-012308 PMID: 27670520
52. Tora A, Franklin H, Deribe K, Reda AA, Davey G. Extent of podoconiosis-related stigma in Wolaita
Zone, Southern Ethiopia: a cross-sectional study. Springerplus 2014; 3:647. https://doi.org/10.1186/
2193-1801-3-647 PMID: 25485190
53. Tabah EN, Nsagha DS, Bissek A-CZ-K, Njamnshi TN, Njih IN-N, Pluschke G, et al. Community knowl-
edge, perceptions and attitudes regarding leprosy in rural Cameroon: The case of Ekondotiti and
Mbonge health districts in the South-west Region. PLoS Negl Trop Dis 2018; 12:e0006233. https://doi.
org/10.1371/journal.pntd.0006233 PMID: 29432474
54. Tefera B, Van Engen M, Van der Klink J, Schippers A. The grace of motherhood: disabled women con-
tending with societal denial of intimacy, pregnancy, and motherhood in Ethiopia. Disabil Soc 2017;
32:1510–33.
55. Ayode D, Tora A, Farrell D, Tadele G, Davey G, McBride CM. Dual perspectives on stigma: reports of
experienced and enacted stigma by those affected and unaffected by podoconiosis. J Public Health
Res 2016; 5.
56. Tsegay G, Wubie M, Degu G, Tamiru A, Cooper M, Davey G. Barriers to access and re-attendance for
treatment of podoconiosis: a qualitative study in northern Ethiopia. Int Health 2014; 7:285–92. https://
doi.org/10.1093/inthealth/ihu085 PMID: 25540135
57. Franklin H, Tora A, Deribe K, Reda AA, Davey G. Development of a scale to measure stigma related to
podoconiosis in Southern Ethiopia. BMC Public Health 2013; 13:298. https://doi.org/10.1186/1471-
2458-13-298 PMID: 23556435
58. Tora A, Davey G, Tadele G. Factors related to discontinued clinic attendance by patients with podoco-
niosis in southern Ethiopia: a qualitative study. BMC Public Health 2012; 12:902. https://doi.org/10.
1186/1471-2458-12-902 PMID: 23095311
59. Ayode D, McBride CM, de Heer H, Watanabe E, Gebreyesus T, Tadele G, et al. The association of
beliefs about heredity with preventive and interpersonal behaviors in communities affected by podoco-
niosis in rural Ethiopia. Am J Trop Med Hyg 2012; 87:623–30. https://doi.org/10.4269/ajtmh.2012.12-
0204 PMID: 22826482
60. Sottie CA, Darkey J. Living with stigma: Voices from the Cured Lepers’ village in Ghana. Soc Work
Health Care 2019; 58:151–65. https://doi.org/10.1080/00981389.2018.1526842 PMID: 30321131
61. Dako-Gyeke M, Asampong E, Oduro R. Stigmatisation and discrimination: Experiences of people
affected by leprosy in Southern Ghana. Lepr Rev 2017; 88:58–74. PMID: 30188092
62. Roosta N, Black DS, Rea TH. A comparison of stigma among patients with leprosy in rural Tanzania
and urban United States: a role for public health in dermatology. Int J Dermatol 2013; 52:432–40.
https://doi.org/10.1111/j.1365-4632.2011.05226.x PMID: 23451850
63. Ebenso B, Ayuba M. “Money is the vehicle of interaction”: insight into social integration of people
affected by leprosy in northern Nigeria. Lepr Rev 2010; 81:99. PMID: 20825114
64. Ebenso B, Newell J, Emmel N, Adeyemi G, Ola B. Changing stigmatisation of leprosy: an exploratory,
qualitative life course study in Western Nigeria. BMJ Glob Heal 2019; 4:e001250.
65. Fitryasari R, Yusuf A, Tristiana RD, Nihayati HE. Family members’ perspective of family Resilience’s
risk factors in taking care of schizophrenia patients. Int J Nurs Sci 2018; 5:255–61. https://doi.org/10.
1016/j.ijnss.2018.06.002 PMID: 31406834
66. Borges EL, Franceschini J, Costa LHD, Fernandes ALG, Jamnik S, Santoro IL. Family caregiver bur-
den: the burden of caring for lung cancer patients according to the cancer stage and patient quality of
life. J Bras Pneumol 2017; 43:18–23. https://doi.org/10.1590/S1806-37562016000000177 PMID:
28125154
67. Lai S-T, Tan W-Y, Wo MC-M, Lim K-S, Ahmad SB, Tan C-T. Burden in caregivers of adults with epi-
lepsy in Asian families. Seizure 2019; 71:132–9. https://doi.org/10.1016/j.seizure.2019.07.008 PMID:
31325820
68. Grunfeld E, Coyle D, Whelan T, Clinch J, Reyno L, Earle CC, et al. Family caregiver burden: results of a
longitudinal study of breast cancer patients and their principal caregivers. CMAJ 2004; 170:1795–801.
https://doi.org/10.1503/cmaj.1031205 PMID: 15184333
69. Samuel PS, Rillotta F, Brown I. The development of family quality of life concepts and measures. J Intel-
lect Disabil Res 2012; 56:1–16. https://doi.org/10.1111/j.1365-2788.2011.01486.x PMID: 22151130
70. Boelsma F, Schippers A, Dane M, Abma TA. “Special” families and their “normal” daily lives: Family
quality of life and the social environment. Int J Child, Youth Fam Stud 2018; 9:107–24.
71. Litt E, Baker MC, Molyneux D. Neglected tropical diseases and mental health: a perspective on comor-
bidity. Trends Parasitol 2012; 28:195–201. https://doi.org/10.1016/j.pt.2012.03.001 PMID: 22475459
PLOS NEGLECTED TROPICAL DISEASES Leprosy, podoconiosis and lymphatic filariasis and family quality of life in Ethiopia
PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008173 March 10, 2020 16 / 17
72. Van Brakel WH. Measuring health-related stigma—a literature review. Psychol Health Med 2006;
11:307–34. https://doi.org/10.1080/13548500600595160 PMID: 17130068
73. Connell J, Brazier J, O’Cathain A, Lloyd-Jones M, Paisley S. Quality of life of people with mental health
problems: a synthesis of qualitative research. Health Qual Life Outcomes 2012; 10:138. https://doi.org/
10.1186/1477-7525-10-138 PMID: 23173689
74. Baumeister RF, Leary MR. The need to belong: desire for interpersonal attachments as a fundamental
human motivation. Psychol Bull 1995; 117:497. PMID: 7777651
PLOS NEGLECTED TROPICAL DISEASES Leprosy, podoconiosis and lymphatic filariasis and family quality of life in Ethiopia
PLOS Neglected Tropical Diseases | https://doi.org/10.1371/journal.pntd.0008173 March 10, 2020 17 / 17
